Purpose. To examine whether ethnic differences in low birth weight babies of low-income women may be explained in part by group differences in prenatal health behaviors and psychosocial factors.
INTRODUCTION
Ethnic differences in birth weight persist despite focused research attention in the last two decadesJ -6 Nationally, higher rates of low birth weight in the US occur in urban areas with high concentrations of low-income ethnic populations. 1"2
The role of poverty and its differential effects on maternal prenatal behaviors and psychosocial factors have captured scientific attention. Substantial evidence links low socioeconomic status (SES) and poverty to less-favorable birth outcomes. However, SES cannot explain differences among US ethnic groups who share similar levels of economic disadvantage. 3 Recent evidence shows that poverty directly influences infant outcome as a result of vulnerability to a set of behavioral, psychosocial, and community-based environmental risk factors. 6-1~
Thus, lifestyle and health behaviors, living conditions, life stressors, social integration, and social support are viewed not as individual characteristics, but as the patterned response of social groups to the realities and constraints of the external environmentJ 1 Furthering our understanding of ethnic-specific disparities in birth weight requires inquiry into the social, cultural, and community context of lowincome women, their environmental stressors, and any protective mechanisms available in the community for responding to stressJ 2 The evidence is convincing that maternal prenatal health behaviors and psychosocial factors are linked closely to infant birth weight.
Multiple studies of stress and social support provide evidence of direct or interactive effects of these factors on birth weight or gestational ageJ 3-~6 Both high stress and low social support are associated negatively with lower birth weight. [17] [18] [19] The use of substances such as cigarettes and alcohol or drugs during pregnancy are linked directly to decreased fetal growth, low birth weight, and premature delivery. 2~ Use of several of these substances, or consistent use of any one of them, contributes to adverse birth outcomes. National estimates of the true incidence of drug-exposed infants are as high as 11% to 15%. 2o Prenatal substance use patterns between low-income African-American and Mexicanorigin mothers may account in part for differences in birth weight. 2s
In contrast, prenatal health behaviors associated with favorable birth weight include positive attitudes toward a pregnancy and early initiation of prenatal care. 2 Prior studies suggest that ethnic women with more traditional attitudes regarding the role of motherhood are more likely to engage in certain self-care behaviors during pregnancy, such as proper nutrition and abstinence from drugs and alcohol. 2' 26~28 Closely related to self-care behaviors is early initiation of prenatal care. Among low-income racial/ethnic women, only about 60% initiate prenatal care in the first trimester. 24 Studies of the effects of prenatal care show favorable, albeit modest, effects on birth weight among low-income women, 9 suggesting that extent of care and psychosocial stressors are contributing factors in low birth weight. 13 The primary goal of this study was to examine whether ethnic differences in low birth weight of infants of low-income women may be explained, in part, by group differences in prenatal health behaviors and psychosocial factors. Several major hypotheses were tested. Consistent with past research, we expected that rates of low birth weight would be higher for African-American women than for women of Mexican origin. We predicted that there would be ethnic differences in prenatal health behaviors (substance use), psychosocial factors (stress, social support from the baby's father, attitudes toward pregnancy), prenatal care, and medical risk. We expected that these prenatal risk factors would be significant predictors of birth weight differences between the two ethnic groups when controlling for gestational age. Finally, we predicted that the relationship between ethnicity and low birth weight would be significantly less in magnitude after accounting for the effects of differences in prenatal substance use, stress, social support, attitudes toward pregnancy, and medical risk.
METHODS

SAMPLK SELSCT,ON AND INT~RV,EW PROCSOURSS
To be eligible for this study, a woman had to be either African-American (born in the US) or of Mexican origin. Two groups of Mexican-origin women were recruited: Mexican-Americans (born either in the US or Mexico, but residing in the US since age 10) and Mexican immigrants (born in Mexico and residing in the US for 7 years or less). All Mexican-origin women were combined into a single category because there were no significant differences between these groups in birth weight or gestational age of babies born to the women. 29 To examine ethnic differences independent of sociodemographic and medical risk factors, we limited our sample to women who were between 17 and 35 years old, primiparous (no prior pregnancies beyond 16 weeks gestation), at least 20 weeks pregnant, and low income (12 or fewer years of completed education and eligible for public insurance programs for the indigent).
Potential respondents were identified in 22 community-based prenatal care clinics during the years 1987-1989. After an initial screening, women who met all eligibility criteria were invited to participate in the study. Of those eligible, 96% agreed to participate. Written informed consent was obtained for the interview and for retrieval of infant outcome data after delivery. Women then were interviewed in a private area of the clinic, and approximately two-thirds (65%) of the interviews were conducted in Spanish. Women were an average of 30 weeks pregnant at the time of their interview.
After delivery, birth outcome data were abstracted from maternal medical records at 26 hospital sites. We attained a 78% match rate of interviews with medical record data (n = 1,202). From this larger sample, 90% (n = 1,071) had complete data for all variables used in this paper. Match rates and missing data rates did not differ by ethnicity.
The current sample consisted of 900 Mexican-origin and 171 African-American women who had complete interview and medical records data. The mean age of women in our sample was 21 and the mean years of education were 9.5.
Approximately 70% of the sample were unemployed at the time of the interview; 39% were receiving public medical insurance. Of the sample, 57% reported living with the baby's father; 38% were married to the baby's father at the time of the interview.
MEASURES
Four psychosocial measures were used for this paper. 2. To assess distress associated with life events, respondents rated a single item that indicated, on a 5-point scale, the degree to which their life events were upsetting (1 = not at all; 5 = extremely).
3. An eight-item version of the Perceived Stress Scale assessed chronic strain and inability to cope. B~ Items were rated on a 5-point scale (1 = never; 5 = almost always), with higher scores indicating greater perceived stress.
Cronbach's alpha was .73 in English and .75 in Spanish. 4 . A six-item scale was used to measure social support from the baby's father during pregnancy (e.g., "Has he shown that he cares about you?" and "Has he disappointed you or let you down?"). 31 Items were rated on a 5-point scale, with responses ranging from "never" to "almost always." Cronbach's alpha was .91 in English and Spanish.
A three-item index of positive attitudes toward pregnancy was included on an exploratory basisY 8 Women rated, on a five-point scale ranging from "never" to "almost always," the degree to which they felt "special," "lucky," and "healthy" during their pregnancy. Cronbach's alpha was somewhat low (.51), but was adequate for exploratory purposes.
Respondents were asked about the frequency of their use both "during pregnancy" and "3 months before pregnancy" of cigarettes, alcohol, and illicit drugs (cocaine, phencyclidine [PCP], marijuana, or heroin). Items were rated on a 6-point scale (1 = never; 6 = daily intake) and then recoded into dichotomous variables that distinguished users from nonusers. 33 Three substance use variables were computed: (1) smoking during pregnancy, (2) alcohol use during pregnancy or up to 3 months prior to pregnancy, and (3) illicit drug use during pregnancy or up to 3 months prior to pregnancy. We combined prior users and current users of alcohol and drugs because of very low base rates and because past research indicates that pregnant women are likely to under-report their current substance use. 34
To assess adequacy of initiation of prenatal care, respondents were asked how many weeks pregnant they were at the time of their first prenatal care visit.
Biomedical risk data were abstracted from maternal prenatal care and delivery records. A medical risk index was computed based on criteria from the Problem Oriented Perinatal Risk Assessment System (POPRAS) and prior research. 3s Each woman was assigned a medical risk score that was the sum of all her medical risk conditions. Risk scores in the sample ranged from 0 to 9, with an average risk score of 1.5.
Birth outcomes were abstracted from medical charts as reported by nurses and/or physicians at the time of delivery. The primary outcome examined in this study was infant birth weight (in grams). However, for control purposes, we also examined infant gestational age (in weeks) at delivery. Because gestational age was unlikely to have been measured precisely, we coded it into three categories for most analyses (clearly preterm < 35 weeks; marginally preterm 36-37 weeks; full term 38 weeks).
RESULTS
IrTHNIC DIFFERENCES IN BIRTH OUTCOMES AND MEDIATORS
In our first analysis, we examined ethnic differences in birth outcomes. As shown in the upper panel of Table I , significant group differences emerged for both gestational age and birth weight. As expected, African-American women gave birth earlier and delivered babies of lower birth weight. Next, we dichotomized gestational age and birth weight into clinically significant groups using standard clinical definitions (preterm birth as less than 37 weeks gestation, low birth weight as less than or equal to 2,500 grams). Logistic regression analyses then vs. 3.2%). These analyses provide clear evidence for the expected ethnic difference in birth outcome.
In our next set of analyses, we examined ethnic differences on all potential mediator variables. As shown in Table I , compared to Mexican-origin women, African-American women were younger, more educated, had higher medical risk scores, initiated prenatal care earlier, were less likely to be living with the baby's father, and were less likely to be employed currently. In addition, AfricanAmerican women experienced significantly more prenatal stress--as indicated by all three stress measures--and they reported less-positive feelings during their pregnancy. Support from the baby's father did not differ significantly between the two groups. Finally, African-American women were more likely to smoke during pregnancy and more likely to have used drugs and alcohol during and/or 3 months prior to pregnancy.
BIVARIATE TESTS OF" RELATIONS BETWEEN MEDIATORS AND OUTCOMES
In the next set of analyses, we examined the bivariate relations between the hypothesized mediators and the two birth outcomes. Pearson correlation coefficients and point-biserial correlations were computed for the full sample and within each ethnic group. Because the patterns for the two groups were highly similar, we present correlations for the full sample only.
As shown in Table II , women whose babies were born earlier reported more perceived stress, more distress from life events, and were more likely to have used drugs or alcohol than women whose babies were born later. Women with lower-birth-weight babies had higher medical risk scores, more prenatal life events, and more distress associated with life events than did women with higherbirth-weight babies. In addition, women with lower-birth-weight babies reported less social support from the baby's father, were less likely to be living with the baby's father, had less-positive attitudes during pregnancy, and were more likely to have used drugs and to be current smokers.
MODEL SPECIFICATION AND TESTING
In the last analysis, we performed structural equation modeling (SEM) to test the links between ethnicity, the prenatal (mediator) variables, and birth weight simultaneously. 36 If ethnic differences in birth weight can be explained by differences in prenatal psychosocial factors and health behaviors, then there should be no direct relationship between ethnicity and birth weight once the mediator variables have been accounted for.
The following variables were included in the model. First, ethnic group was coded as a dummy variable (African-American --0, Mexican origin = 1). Second, the bivariate analyses were used as a guide for selecting specific mediator variables. A variable qualified as a potential mediator only if it differed significantly between ethnic groups and was related significantly to gestational age or birth weight. On this basis, the following variables were included: number of stressful life events, distress associated with life events, perceived stress, positive attitudes during pregnancy, drug use, smoking, and medical risk. We then formed three latent factors, which enabled us to improve measurement by reducing our variables to a smaller, more reliable and valid set of underlying constructs. A prenatal stress latent variable included number of life events, distress associated with these events, and perceived stress. Current smoking and drug use were included in a second latent factor, substance use; a third latent factor, positive attitudes during pregnancy, included ratings of the three pregnancy attitude items (lucky, special, healthy). Finally, gestational age and birth weight were included as continuous outcome variables.
The hypothesized model specified direct paths from ethnicity to each of the mediator variables (stress, substance use, positive attitudes, and medical risk)
and from each of the mediator variables to the two birth outcomes (gestational age and birth weight). In addition, because gestational age is a direct cause of low birth weight, we also included a path from gestational age to birth weight.
The inclusion of this path means that gestational age is controlled for in any relation between birth weight and any other variable in the model. Finally, it was expected that some of the mediators would be intercorrelated. Prenatal stress was hypothesized to be associated positively with substance use and associated negatively with positive attitudes during pregnancy. Positive attitudes also were expected to be related inversely to substance use.
MODEL RESULTS
The hypothesized model was tested using EQS software and maximum likelihood estimation. B6 After estimating the hypothesized model, the model was trimmed by dropping nonsignificant paths, one at a time, until only significant paths to gestational age and birth weight. Neither path was significant statistically, and their addition did not improve model fit.) In summary, this model is consistent with the hypothesis that ethnic differences in birth weight were mediated by stress, substance use, and pregnancy attitudes.
DISCUSSION
This study sought to advance our understanding of the complex direct and indirect effects of ethnicity on low birth weight. We tested whether substance use, psychosocial factors, attitudes toward pregnancy, initiation of prenatal care, and medical risk may explain, or mediate, the observed link between ethnicity and infant birth weight.
The hypothesis concerning the direct effects of substance use on low birth weight clearly was supported. In this study, about 8% of all respondents reported use of drugs, which is comparable to national estimates of drug use among pregnant women. 25
The hypothesis concerning prenatal stress and low birth weight also was supported clearly. These data suggest that prenatal stress may contribute to given that these fathers face similar social and economic disadvantage and life stressors as the pregnant respondents, merits further investigation.
The last hypothesis, that ethnicity would no longer be a significant predictor of birth weight when the mediators were included in the analyses, was also supported. Our data are consistent with the hypothesis that differences in birth weight between African-American and Mexican-origin women are mediated by differences in prenatal health behaviors and psychosocial factors. Our data show that, for women of low SES, substance use, prenatal stress, and positive attitudes toward pregnancy predict preterm delivery and low birth weight more directly than does ethnic status. Additional variables not included in these analyses, such as nutritional habits, other social and environmental risk factors, and institutional racism, which are correlated highly with SES, also may contribute to ethnic differences in birth weight and should be examined in future studies. 12' 42~4
Our study offers evidence that prenatal health behaviors, psychosocial factors, and attitudinal factors may explain in part ethnic differences in birth weight, when controlling for SES. Although these data cannot be used to draw firm conclusions about causal relationships, they demonstrate the relevance of prenatal health and psychosocial factors in examining low birth weight in low-income women. Ethnic birth weight differences, in fact, may be the result of the long-term intergenerational effects of poverty (SES) on behavioral and psychosocial risk
